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(57) Abstract 



The invention relates to a method of coating a plastic pipe with a surface layer and a plastic pipe coated with a surface lay- 
er. The surface layer (12) is formed of plasyiic upon a pipe (13) into a protective coating by a suitable coating technique in such a 
way that the protective coating is easily detachable at least at the pipe«nds. 
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A method of coating a plastic pipe and a plastic pipe 
coated by the method 

In the handling, installation and connection of 
5 plastic pipes, the pipe surface is extremely liable 
to damage. In modern plastic pipe installation 
techniques, for example, a tunnel is bored in the 
ground for the pipe, and the pipe is then pushed 
through the tunnel e.g. into an excavation where the 
10 following joint is to be made. 

It is clear that the pipe becomes scratched and 
dirty when handled in this way. This is disadvanta- 
geous firstly as the pipe material may be notch 
sensitive, in which case scratches cause greater 
15 damages in the pipe during subsequent handling. 
Secondly, dirt on the pipes prevents successful 
welding. Today, PE pipes in particular are jointed 
together by electric welding (electrofusion socket- 
ing) , and almost the only reason for unsuccessful 
20 welding by this technique is that the surface of the 
pipe is dirty or oxidized. Therefore the pipe ends 
always have to be cleaned with sand paper, for 
example, before jointing. In practice, the cleaning 
result is often uneven (the underside of the pipe is 
25 treated less carefully) and the quality depends on 
the professional skill of the worker. 

A method of the present invention for coating a 
plastic pipe and a plastic pipe coated by the method 
aim at avoiding the above-mentioned problems in such 
a way that the electric welding of pipes ready for 
installation can be carried out by the welder without 
any laborious preparation steps. 

The method of the invention is thus charac- 
terized in that the surface layer is made of plastic 
35 upon the pipe to form a protective coating by a suit- 
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able coating technique, and that the protective coat- 
ing is Bade easily detachable at least at the ends of 

the pipe. 

in addition to the obvious advantages asso- 
ciated with the protection of the pipe, the welding 
can be carried out ntore easily, and safety at work xs 
increased when using the method of the invention, 
safety at work and the quality of the work are also 
affected by the fact that the pipes simply cannot be 
welded without removing the coating within the aoint 
area on account of the outer diameter of the pipes 
which is greater than normally. Consequently, Dent- 
ing w£th mechanical joints and/or welding is always 
carried out with clean pipe ends, which ensures 
successful welding and appropriate performance of the 

working machines. 

Other preferred embodiments of the method of 
the invention are characterized by what is disclosed 
in the accompanying claims. ^ ^ 

The pipe of the invention is characterized m 
that the surface layer forms a protective coating on 
the pipe in such a way that the protective coating is 
easily detachable at least within the area pf the 
pipe ends. 

The protective coating provided in the pipe 
according .to the invention also prevents UV radiation 
from reaching the surface layer of the pipe itself, 
where it would cause decomposition reactions. Today, 
plastic pipes are UV stabilized according to the re- 
quirements of each particular case by through-dyeing, 
them with expensive colour agents often containing 
poisonous heavy metals. In a pipe provided with a 
protective coating this is not necessary but the UV 
protection and requisite dyeing are effected only in 
the protective coating with considerably lower costs 
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and reduced environroental effects. 

Other preferred embodiments of the pipe of the 
invention are characterized by what is disclosed in 
the accompanying claims. 
5 . In the following the invention will be 

described in greater detail by means of examples with 
reference to the attached drawings, in which 

Figure 1 shows one embodiment of the method of 
the invention; 

3^0 Figure 2 shows another embodiment of the method 

of the invention; and 

Figure 3 shows a pipe of the invention in a 
welding situation and partly in section. 

In Figure 1, a plastic pipe 2 is coated by 

15 means of co-extrusion with a surface layer according 
to the method of the invention. The surface layer is 
extruded from molten plastic material 1 upon the pipe 
2 of nominal size so as to form a protective coating 
3. co-extrusion nozzles 5, such as so-called 

20 crosshead nozzles, are obvious to one skilled in the 
art, and so the co-extrusion will not be described in 
any greater detail herein. Using means according to 
the basic method or other means to be described 
below, the protective coating is made easily 

25 detachable over its entire length or at least at the 
pipe ends. It is essential that the protective coat- 
ing can be detached when required with simple means 
without the use of edge tools or other similar means 
causing scratches so as to keep the surfaces to be 

30 welded as intact as possible. One well-known way of 
removing the surface layer is to utilize the so- 
called peel-off effect, which is created when the 
strength properties of the coating are different in 
the radial and axial direction. 

35 The surface layer 3 or protective coating of 
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the pipe 4 formed according to the invention can be 
»ade e.g of linear LDPE or recycled waste plastic. An 
advantage of linear LDPE is that, considering its 
price, it has a high scratch resistance and burst 
5 strength, whereas waste plastic is 

that it is very cheap and especially suitable for the 
use according to the invention, which is highly 
tolerant e.g to variation in the quality of the 
plastic inaterial. It is really an advantage that the 
10 protective coating is made of a plastic material 
which is poorly weldable or cannot be welded at all. 
in this way, the worker will notice at the w^ldxng 
stage at the latest if the protective coating should 

not have been removed. 

15 It is also to be considered on selecting the 

material that if the protective coating formed by the 
surface layer of the pipe is made of a plastic 
differing chemically from the pipe material, the 
adhesion between the pipe and the protective layer 

20 will probably not be as good as when using similar 
materials. In addition, the adhesion propert.es 
between the pipe and the protective coating can be 
advantageously affected by adding a considerable 
amount of fillers to the protective coating, or by 

25 forming the protective coating on the pipe at a rel- 
atively low temperature. This can be contributed to 
with a suitable shaping of the tool so that e.g. a 
so-called cold seam is formed at the crosshead, 
opposite to the material feed point, and on the other 

30 side of the pipe, at which the coating tears easily. 
Both methods aim at making the surface of the pro- 
tective coating to be formed relatively hard, that 
is reduce its . tendency to adhere, and making xt 
relatively hard in structure, so that it is easy to 
35 detach from the pipe e.g. by knocking. Suitable 
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fillers include chalk and talc. 

With reference to Figure 2, another embodiment 
of the method of the invention is shown, that is, 
coating of a plastic pipe 6 with a surface layer 7 to 
form a protective coating by spirally winding with a 
tangential nozzle 8, This coating method also enables 
"mechanical" detachment of the protective coating, 
that is, the surface of the pipe is revealed by re- 
moving the spirally wound protective coating by tear- 
ing from the end of the coating (cf. Figure 3). 

In the case of co-extrusion, a suitable spiral 
tear seam can be achieved e.g. by rotating the tool 5 
shown in Figure 1. Such an intentionally formed seam 
can further be formed into a "cold seam",^ thus 
further improving the tearing properties, by cooling 
the co-extrusion tool 5 locally by a water circula- 
tion, for example. The co-extrusion tool 5 can also 
be cooled locally in such a way that a longitudinal 
tear seam is formed in the surface layer 3. It is 
also possible to provide the protective coating with 
a longitudinal tear cord or with a thinner strip, 
whereby an easily tearable seam is obtained in the 
axial direction. 

In these ways, a peel-off effect can be 
produced in the protective coating, which is charac- 
terized by that the strength 'properties of the layer 
are different in the radial and axial direction. 

In one preferred embodiment of the method of 
the invention, an agent preventing adhesion is 
introduced between the pipe and the surface layer 
forming the protective coating at the coating stage. 
At the same time, taking into account the use for 
which the pipe to be formed is intended, it is also 
possible to introduce agents promoting weldability 
and/ or crosslinking between the pipe and the surface 



wo 93/00212 



pcr/n92/oo2oi 



10 



layer fonaing the protective coating. One suitable 
agent for i^iproving welding properties is dicumyl 
peroxide. Crosslinking agents supplement the cross- 
linking reactions of the pipe material in the 
attachment surface and lubricates the surface, whxch 
is of advantage also in view of reducing the adhesion 
of the protective coating. Crosslinking agents may be 
the same generally known radicals as used in the 
matrix material of the pipe. 

The above-mentioned agents can be introduced 
between the pipe and the protective coating e.g. 
through a separate nozzle 9 in the form of a thxn 
plastic film 10 containing such agents, as shown xn 
Figure 2. Of course, this type of layer can also be 
15 formed by co-extmision. 

Figure 3 shows schematically the structure of a 
pipe 11 according to the invention. The surface 
layer, that is, a protective coating 12 is formed 
upon a pipe 13 of nominal size in such a way that xt 

20 is easily detachable. 

The protective coating made of linear LDPE or 
recycled waste plastic, for example, is extruded on 
the pipe by co-extrusion or wound by a tangential 
nozzle. A sufficient amount of fillers is added to 
the protective coating to achieve a rigid structure, 
and colouring and UV stabilizing agents are also 
added, whereby no such agents are needed in the pipe 
to be protected. Accordingly, in one preferred 
embodiment of the invention, the pipe itself is of 
undyed plastic which has not been UV stabilized while 
the protective coating contains the identifying 
colour agents and UV stabilizing agents. 

If the adhesion between the pipe and the 
protective coating cannot be adjusted to a desired 
level in any other way during the production process, 
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it is possible in one embodiment of the invention to 
insert a thin plastic film preventing adhesion 
between 14 the pipe and the surface layer forming the 
protective coating. In addition to agents preventing 
5 adhesion, this plastic film may also contain other 
desired agents to be introduced between the surfaces, 
such as agents promoting weldability and cross- 
linking. 

When using the pipe according to the invention 
10 the protective coating 12 is peeled off at the ends 
15 of the pipes to be welded together (of. Figure 3); 
the pipe ends are positioned against each other; and 
the welding, such as electric welding (electrofusion 
socketing), is carried out in a known manner. 
15 Thereafter the pipe laying is continued as usual as 
the protective coating on the surface of the pipe 
does not affect the installation in any way. 

It is obvious to one skilled in the art that 
the different embodiments of the invention are not 
20 restricted to the examples described above, but they 
may vary within the scope of the accompanying claims. 
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Claims: 

1. Method of coating a plastic pipe with a sur- 

^Ka-racterized in that the 
face layer, characterx** 



surface layer (3; 7; 12) is made of plastic on the 
pipe (2; 6; 13) to form a protective coating by a 
suitable coating technique, and that the protective 
coating is made easily detachable at least at the 

ends of the pipe. 

2 Method according to claim 1, charac- 
terized in that the surface layer (3) is 
formed, upon a pipe (2) of nominal size as a pro- 
tective coating by co-extrusion. 

3. Method according to claim 2, charac- 
15 t e r i z e d in that the co-extrusion tool (5) is 

rotated so as to form a spiral seam in the surface 

layer (3). v ^ ^ 

4. Method according to claim 2, charac- 
terized in that the co-extrusion tool (5) is 
cooled locally so that a longitudinal seam is formed 
in the surface layer (3). 

5. Method according to claim 1, charac- 
terized in that the surface layer (7) is 
formed on a pipe (6) of nominal size as a protective 
coating by a tangential nozzle (8) by spirally 
winding. 

6. Method according to any of claims 1 to 5, 
characterized in that the protective 
coating (3; 7; 12) formed by the surface layer of the 

30 pipe (2; 6; 13) is made of linear LDPE. 

7. Method according to any of claims i to 5, 
characterized in that the protective 
coating (3; 7; 12) formed by the surface layer of the 
pipe (2; 6; 13) is made of recycled waste plastic. 

35 8. Method according to claims lto7, char- 
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acterized in that the protective coating (3; 
7; 12). formed by the surface layer of the pipe (2; 6; 
13) is made of a plastic differing chemically from 
the material of the pipe. 
5 9. Method according to any of claims 1 to 8, 

characterized in that a substantial 
amount of fillers is added to the protective coating 
(3; 7; 12) of the pipe (2; 6; 13). 

10. Method according to any of claims l to 9, 
10 characterized in that the protective 

coating (3; 7; 12) is formed on the pipe (2; 6; 13) 
at a relatively low temperature to reduce its 
adhesion to the surface of the pipe. 

11. Method according to any of claims 1 |:o 10, 
15 characterized in that an agent prevent- 
ing adhesion is introduced between (14) the pipe (2; 
6; 13) and the protective coating (3; 7; 12) at the 
coating stage. 

12. Method according to any of claims 1 to 11, 
20 characterized in that an agent promoting 

weldability is introduced between (14) the pipe (2; 
6; 13) and the protective coating (3; 7; 12) at the 
coating stage. 

13. Method according to any of claims l to 12, 
25 characterized in that an agent promoting 

crosslinking of the pipe material is introduced 
between (14) the pipe (2; 6; 13) and the protective 
coating (3; 7; 12) at the coating stage. 

14. Method according to any of claims 9 to 13, 
30 characterized in that the agents to be 

introduced between (14) the pipe (2; 6; 13) and the 
protective coating (3; 7; 12) are introduced between 
the pipe and the protective coating at the coating 
stage through a separate nozzle (9) in the form of a 
35 thin plastic film (10) containing these agents. 
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15. Plastic pipe coated with a surface layer, 
Characterised in that the surface layer 
,3- 12) for«s a protective coatin, on the pipe (2, 
,.'i3 m such a way that the protective <=-tx„, is 
lily detachable at least within the area of the 
pipe ends. ^^^^^^ according to clai» 15, 

characterized in that the surface layer 
%, 7, 12) is formed on a plpe (2; 6; 13) of no^l 
.i2e as a protective coating. „ ,6 

17. Plastic pipe according to claim 15 or 16, 
Characterized in that th. protective 
coating formed hy the surface layer (3; 7, 12) is of 

linear LDPE. ,k „^ i6 

18. Plastic pipe according to claim 15 or 16, 
h.racterized in that the protective 

layer formed hy the surface layer (3; 7; 12) of the 

pipe is of recycled waste plastic. 

19. Plastic pipe according to any of claims 15 

4- « -i z e d in that the 
to 18, characterized 



10 



20 



protective coating formed by the surface layer (3; 7; 
12) of he pipe is of a plastic differing ch«.ically 
from the material of the pipe. , , . 

20. Plastic pipe according to any of claim. 15 

i. ^ i -r o A in that a 
95 to 19, characterizea 

4- «f fillers is added to the 
substantial amount of fillers 

protective coating (3? 7; 12) of the pipe. 

21. Plastic pipe according to any of claims 15 
to 20, c h a r a c t e r i z e d in that an agent 

30 preventing adhesion is introduced ^^^^^ J^^ . 

pipe (2; 6; 13) and the protective coating (3, 7, 

22. Plastic pipe according to any of claims 15 
to 21, Characterized in that an agent 

35 promoting the weldahility of the pipe is introduced 
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between (14) the pipe (2; 6; 13) and the protective 

coating (3; 7; 12) . 

23. Plastic pipe according to any of claims 15 
to 22, characterized in that an agent 

5 promoting the crosslinking of the pipe material is 
introduced between the pipe (2; 6; 13) and the 
protective coating (3; 7; 12). 

24. Plastic pipe according to any of claims 21 
to 23, characterized in that a thin 

10 plastic film (10) containing the desired agents to be 
introduced between the pipe (2; 6; 13) and the 
protective coating (3; 7; 12) is inserted between 
(14) the pipe and the coating. 

25. Plastic pipe according to any of claims 15 
15 to 24, c h a r a c t e r i z e d in that the pipe 

(2; 6; 13) is of undyed plastic which has not been UV 
stabilized while the protective coating (3; 7; 12) 
contains the identifying colour agents and UV 
stabilizing agents of the pipe. 
20 26. Plastic pipe according to any of claims 15 

to 25, characterized in that the 
strength properties of the protective coating (3; 7; 
12) are different in the radial and axial direction. 
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